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Exploratory Data Analysis Using
SQL Server Management Studio

Overview of documenting and archiving datasets

Summary

Arctic Network uses SQL Server as an enterprise database for storage and retrieval of
monitoring data. Where analysis is routine, many queries and analyses can be built into
the SQL Server or any of a variety of front end applications. Exploratory data analysis,
however, presents a challenge to users who are accustomed to being able to build ad-hoc
queries on the fly using their preferred front end application, usually Microsoft Access.
This SOP outlines the use of SQL Server Management Studio to perform ad-hoc
querying of SQL Server databases.
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Introduction

This document describes the use of Microsoft SQL Server Management Studio Express
for ad-hoc querying and data analysis. This is a ‘get-acquainted’ tutorial. Readers are
encouraged to use the software’s documentation and internet resources for more
advanced topics.

Obtaining Microsoft SQL Server Management Studio

Download Microsoft SQL Server Management Studio Express at no charge from the
Microsoft website
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(http://www.microsoft.com/downloads/details.aspx?Familyld=C243A5AE-4BD1-4E3D-
94B8-5A0F62BF7796&displaylang=en).

Install Microsoft SQL Server Management Studio
Open the program.

Connecting to the Arctic Network SQL Server
Select File &> Connect Object Explorer

I__..~:- Microsoft 50 Server Management Studio Express

ﬁ' Edit  Miew Query Tools  Window  Community  Help
|_|'!j Connect Object Explorer. .. |._ i E b-; ﬁ _
S Disconnect Object Explorer ax | = 3= -
Pl r : . . -~ 1
Open k
Close Server 9,0,3042 - MPSisdmil
&l Save InvertCounts.sql  Chrl+5
Save InvertCounts,sgl As. ..
Save Results As...
@ save al Ctrl+Shift+5
O Page Setup...
=i Print... TP BlabSamples

Input the name of the SQL Server, select “Windows Authentication” if it is not already
selected and press connect. Connection errors are most likely caused by insufficient
privileges on the SQL Server or interrupted connectivity.

E' Connect to Server E]
Microsoft o Wﬁm Server System
SQL Server 2005

Server name: IH PrlGa2 “ |
Buthentication: | Windows Authentication w |
| |

Connect l [ Cancel l [ Help ] [ Optiong > ]
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Viewing Tables and Views (Queries)

The database objects of most interest to users are tables and views. Tables contain the
both the structure and values of the data. Views are very similar to saved queries in a
program such as Microsoft Access. Views are precompiled queries that pull data from
one or more tables, but present that information as a single virtual table.”

Dbject Explorer

34 ¥} = A

B Irir UG A221830SOLEXPRESS (SQL Server 9.0,3042 - NPS\sdmiller)

= [ Databases
[ Swstem Databases
= | | AK_shallowlakes

| Database Diagrams

= [ Tables
[ Swstem Tables
= dba.tblDatalogger
=1 dbo.tblEvents
= dboutbllnverkebratelabSamples
=1 dbo.tbllnvertebrates
=1 dbo.thlInvertebrateSamplas
=1 dbo.thiLakebepths
=1 dbo.tblPhotos
=1 dbo.tblPonds
=1 dba.thiTransQuadrats
= dbo.tbiTransSpeciesPointIntercepts
=1 dbo.thlYeghak
= dbo.tbiYegProfiles
=1 dbo. kbW aterchemistry
=1 dbo.thiWatersamples

= | Views
[ Svskemn Views
dbo, v aterChernistry

| Svnonwvms

[ Programmability

[ Security

You may view table and view contents by right-clicking on them and selecting the
appropriate option from the context menu.

Querying Data
Querying data in Microsoft SQL Server Management Studio is similar to what you would

do in Microsoft Access once you gain some familiarity with a few tools. The two major
tools for querying are queries and views.

Should | make a query or a view?

Queries and views are basically the same with one difference; a view, if saved, becomes a
part of the database, a query does not. For exploratory data analysis one might think a
query to be better than a view, but this is not the case for the simple reason that the view
editor has a much better interface for ad-hoc data viewing. | recommend a view for
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exploratory data analysis. If you are sure you will never use the view again you may
simply delete it or choose not to save it.

How to create a view
Right click on the “Views’ node under your database.

(=] R i R L e T Tl Y

= Ca [
L
E Filer p

Ll S

1 F Refresh

[ Securiky

Mew Yiew, ,,

Select the tables you would like to query

Add Table

Tables | yiews | Functions SNy MSs

tblDakal ogger

tblErents
tblInvertebratelabSamples
tblIrvertebrates
tblIrvertebrateSamples
tblLakelepths

tblPhotos

tblPonds

tblTransQuadrats
tblTrans3peciesPaintIntercepts
thlveqgrat

tblvegPrafies

kbl aterChemistry

kbl aterSamples

[ Refresh ] [ Add l [ Close ]

The View Editor Appears. The view editor allows you to see your tables and
relationships, select, order and filter columns and view the results.
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¥iew - dboYiew 2% View - dbo,wwwtaterChemiskry® Wiew - dbo, View_1 INPYUGAZZ153, . SOLQUEry:

_| |
__|* (Al Columns) N __| LAKFDEPTHID -
_|eveNTID = oo | |EVENTID
__| TBLPONDEVENTSID __|GPs_DATE
|PONDNAME 2l | laPs_TIME
| SAMPLEDATE 2l W |LONGITUDE
__|sTaRT_TIME w|LATITUDE
__IvEaR __|HEIGHT
__|sEason «|DEPTH
__|oBsERVERS - __|FEAT_MAME
__|SECCHIDEPTH __|DaTaFLLE
__|155HOREBURNED __|GPS_HEIGHT
__|BURNDATE __|vERT_PREC
| THERMOKARSTEVIDENCE __|HORZ_PREC
|| THERMOKARSTLOCATION __|PoINT_ID
|| WOODFROGPRESENT __|zPONDNAME _
__|PERCENTCLOUDS ~| | |z50URCEDE v
<
Colurmn Alias Table Cutput | Saort Type Sort Order Filker
POMDMAME thIEwvents Ascending 1
SAMPLECATE thlEvents Ascending 2
LATITUDE thiLakeDep.. .
LONGITUDE thlLakeDep. ..
| DEPTH thiLakeDep. ..
(=]
(=]
(=]
SELECT  TOP (100) PERCENT dbo. thIEvents POMDNAME, dbo.tbIEvents. SAMPLEDATE, dbo.tblLakeDepths, LATITUDE,
dbo. thlL akeDepths . DEPTH
FROM  dbo.thlEvents TMNER JOIN

dbo. thiL akebepths Ol dbo. thlEvents . EVYEMTID = dbo.tbiLakebepths EYEMTID
ORDER BY dbo.thiEvents. PONDNAME, dbo. tblEvents, SAMPLEDATE

POMDMAME SAMPLEDATE LATITUCE LONGITUDE DEFTH
[ 2 BELA-001 7laf2008 12:00:... O a 1.1
BELA-0O1 7laf2008 12:00:.., O a 1.1
BELA-0O1 7laf2005 12:00:,.. O a 1.3
BELA-0O1 7laf2005 12:00:.,.. O a 0.6
RF1 &-nr1 FIRIFOOR 1200, N n 1.7

Saving a view

If, in the course of exploratory data analysis, you decide that you have developed a view
that you would like to use again on a regular basis, then save it.
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NOTE: A view you create in Microsoft SQL Server Management Studio will cascade out
to any other front end applications that are linked to the database (i.e., will be available
in Microsoft Access Applications as well. Below is a screenshot of a same view seen
above in Microsoft SQL Server Management Studio but embedded in a Microsoft Access
application. Views are available under the ‘Queries’ category and may be queried or
used in any way you would use a data table. They are a great way to present complex
data in a simplified way.
ARN=NE RN Y |

Dpen B Design jﬂﬁew| p |

Cbjects B
] Tahles =  sp_alerdiagram
| =1 Gueries Z sp_creatediagram
a == sp_dropdiagram
35 Database Diagrams 3 A —_
= e = sp_helpdiagramdefinition
-2 Forms =  sp_helpdiagrams
i3 Reports = sp_renamediagram
‘EI Pages = sp_upgraddiagrams
51 wwwaterChemistry
2 Macros
¢ Modules
Groups

[#] Favorites

How to create a query

Highlight a table in your database by clicking on it
Select “New Query’ from the toolbar

A tab will appear in the main area to the right

Right click in the tab and select ‘Design Query in Editor’
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.. Microsoft SQL Server Management Studio Express

Cuery  Tools  window  Commonity Help

= dbo.thiwaterChenmistry
=1 dba.thlwaterSamples

Eda BB
RE e e ' A [ 48 5% B0 _ ¢ ad @0 | Ak shallowl
Object Explorer = B X || “INPYUGAZ2183..5QLQuery4.sql |
22w g :
= Cuk
B [ INPYUGAZ2183SOLERPRESS (S0L Server 90,3042 - NPSisdmiller ) & Cu
= [ Databases 53 Copy
[J System Databases 1
= | Ak_shallowlakes y
[ Database Diagrams Conneckion 3
= [ Tables Cpen Server in Object Explarer

1 Swstem Tables
1 dbo.tbiDatalogger ¥ Execute
I dbothiEvents 3 -rptayEstmated EveeomRlen.__|
=1 dbo.tbilnvertebratelabSamples /.-
=1 dba.tbllrvertebrates ‘ |£_ Design Query in Editor.., |
=1 dbo.tbllnvertebratesamples \.\ ) .
=1 dho.thlL skeDepths Include Actual Execution Plan
=1 dba.thiPhatos 5 1nclude Clisnt Statistics
1 dba.thlPonds — R
=] dbo.thiTransuadrats
= dbo.tbiTransSpediesPointIntercepts B Properties Window
=1 dbo.thlvegMat )
=1 dbo.tblvegProfiles Query Opfians. ..

I

The query designer appears
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Query Designer

Add Table

Tables | views || Functions | Synonyms |

thiDatal ogger

thlEvents

thllnvertebratel abSamples
tblInvertebrates
thllnvertebrateSamples
thlLakeDepths

tblPhatos

tblPonds

thITransQuadrats
thITransSpeciesPointIntercepts
thlveghat

thlvegProfies

thlw aterChemistry

thlw atersamples

| <

[ Refresh J L A ] [ Close ] 5 Table Output | Sork Type Sark Order Filker O

1 =] [5] [E]

[%

<

SELECT
FROM

[

L [l ] [ Cancel ]

The query designer allows you to select the tables you want to query. The interface is
very similar to what you would see in Microsoft Access.

Select your tables.
Use the query designer to build the query and press OK
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Query Designer,

u?
SELECT

FROM

|

B thlEvents !

tblEvents, POMDMNAME, tblEvents, SAMPLEDATE, thiEvents, YEAR, tbiwaterZhemistry, SAMPLEMUMBER,
kbl aterZhemistry DUPLICATED_LAR _AMALYSIS, thivwaterChemistry , CHLA_CORRECTED_MG_L, thiwakerChemistry:, CH

tblEvents IMMER. JOIM
tblW aterZhemistry G EblEwents EVEMTID = thiWaterZhemistry EYEMTID

L * (Al Columns) -
EVENTIL
|| TBLPOMNDEVEMTSID
v | POMDMAME
¥ [ SAMPLEDATE
L_[START_TIME
w|vEAR
| |sEason
__|OBSERVERS |
Column Alias Table Cukput
| PONDNAME thIEvents
SAMPLEDATE tblEvents
YEAR tblEvents
SAMPLEMUMEER. EblWateriZ. ..
DUPLICATED ... Ebl'water. ..
CHLA_CORRE... EblWateriZ. ..
CHLA_Correct... Eblwaterd, .
[=]
=]

Y
E tbIWaterChemistry _| 3

METHOD_=
LAE_SAMPLE_MNUMEER.
LAE_DATE

SAMPLEMUMEER.
DUPLICATED _LAE_AMALYSIS
CHLA_CORRECTED _MG_L
CHLA Carrected_Maokes
CHLA_UNCORRECTED M L
CHLA_Uncorrected_MNotes

[sfs]s]=] ]

ncncCAaATCR AU A CARIMIC

r

_

[~

54

Sork Type Sork Order

|

Filker (aT

D)

|

k. l [ Canicel

The query is loaded into the SQL tab.
Click ‘Execute’
The data appears in the grid below.
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INPYUGAZ22183...5QLQuery4.sql

1 SELECT thlEvent=s.PCNDNAME, thlEvents.3AMPLEDATE, thlEvents.TELE, thlWaterChemistry.3AMPLENT
2 thlWaterChemistry . DUPLICATED LAE ANALYSIS, thlWaterChemistry.CHLA CORRECT
3 FROM thlEvlents INNER JOIN
‘1 thlWaterChemistry ON thlEvents.EVENTID = tbhlWaterChemistry.EVENTID
2 H
T Fesults 3 Messages
PONDMAME | SAMPLEDATE YE&R | SAMPLENUMBER | DUPLICATED_L&B_AWALYSIS  CHLA_CORRECTED _MG_L | CHLA_Comected Motes
1 2006-07-23 00:00:00.000 0 b 1} 1.57 1.57
2 2006-07-23 00:00:00.000 0 [ a 1.65 1.65
3 DEMN&-019 2006-07-23 00:00:00.000 O a 1] 1.51 1.51
4 DEMNA-019 2006-07-23 00:00:00.000 O a 1 0
&5 YUCH-0028 2003-08-08 00:.00:00.000 2003 < 1} 548 58
E YUCH-0028 2003-08-08 00:00:00.000 2003 b 1} n 10
7 wUCH-0028 2003-08-08 00:00:00.000 2003 & 1} 1 41
g YUCH-011 2004-08-03 00:00:00.000 2004 b 1} 207 207
g YUCH-011 2004-08-03 00:00:00.000 2004 & 1} 1.7 1.79
10 DEMA-OOS 2007-07-26 00:00:00.000 O B a 1.19619562985433 1.19619562305433

Saving a query
Queries are saved as text files with .sql extension. Select File > Save As...

References
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Abstract: Arctic Network uses SQL Server as an enterprise database for storage and
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Suggested Citation: NPS-ARCN (2007).Exploratory Data Analysis Using SQL Server
Management Studio Version 1.0, Arctic Network-Inventory and Monitoring Program,
National Park Service. Fairbanks, Alaska.

Revision History
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This table reflects changes to this document. Version numbers will be incremented by
one (e.g., Version 1.3 to Version 2.0) each time there is a significant change in the
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process and/or changes are made that affect the interpretation of the data. Version
numbers will be incremented after the decimal (e.g., Version 1.6 to Version

1.7...1.10....1.21) when there are changes to grammar, spelling, or formatting, or minor
modifications in the process that do not affect the interpretation of data.
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